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PART A — PROJECT DESCRIPTION, 
ORGANIZATIONAL, FINANCIAL AND LEGAL 
INFORMATION  
 
A-1  Urban Water Conservation Grant Application Cover Sheet  
  
1. Applicant (Organization or affiliation):  Paradise Irrigation District   
2. Project Title:     Leak Detection & Repair Program 
3. Person authorized to sign and submit proposal: 

Name, Title   Ray Auerbach, Manager   
Mailing address  PO Box 2409     
  Paradise, CA    95967-2409  
Telephone   (530) 877-4971    
Fax    (530) 876-0483    
E-mail           rauerbach@paradiseirrigation.com 

4. Contact person (if different):  
Name, Title         
Mailing address        
Telephone         
Fax          
E-mail         

5. Funds requested (dollar amount):     $114,458.40  
6. Applicant funds pledged (local cost share) (dollar amount):  $652,851.00  
7. Total project costs (dollar amount):     $767,309.40  
8. Estimated net water savings (acre-feet/year):              219  
 Estimated total amount of water to be saved (acre-feet):          4,374  
 Over ____ years                20  
 Benefit/cost ratio of project for applicant:               1.3  

Estimated $/acre-feet of water to be saved:   175.45 $/ac-ft 
9. Project life (month/year to month/year):    10/2003 – 9/2022  
10. State Assembly District where the project is to be conducted:   3  
11. State Senate District where the project is to be conducted:  1  
12. Congressional District(s) where the project is to be conducted:  2  
13. County where the project is to be conducted:    Butte  
14. Do the actions in this application involve physical changes in land use, or 

potential future changes in land use? 
(a) Yes            
(if yes, complete the land use check list at 
http://www.calfed.water.ca.gov/adobe_pdf/Questionnaires_EC_Permits_LandUse.
pdf and submit it with the proposal   
(b) No          No  
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A-3 Application Checklist 
Complete this checklist to confirm all sections of this application package have been 
completed. 
 
Part A: Project Description, Organizational, Financial and Legal Information 
 √ A-1 Urban Water Conservation Grant Application Cover Sheet 
 √ A-2 Application Signature Page 
 √ A-3 Application Checklist 
 √ A-4 Description of project 
 √ A-5 Maps 
 √ A-6 Statement of work, schedule 
 √ A-7 Monitoring and evaluation 
 √ A-8 Qualification of applicant and cooperators 
 √ A-9 Innovation 
 √ A-10 Agency authority 
  A-11 Operation and maintenance (O&M) 
Part B: Engineering and Hydrologic Feasibility (construction projects only) 
  B-1 Certification statement  
  B-2 Project reports and previous studies 
  B-3 Preliminary project plans and specifications 
  B-4 Construction inspection plan 
Part C: Plan for Environmental Documentation and Permitting 
 √ C-1 CEQA/NEPA  
 √ C-2 Permits, easements, licenses, acquisitions, and certifications 
 √ C-3 Local land use plans 
 √ C-4 Applicable legal requirements 
Part D: Need for Project and Community Involvement 
 √ D-1 Need for project 
 √ D-2 Outreach, community involvement, support, opposition 
Part E: Water Use Efficiency Improvements and Other Benefits 
 √ E-1 Water use efficiency improvements 
 √ E-2 Other project benefits 
Part F: Economic Justification, Benefits to Costs Analysis 
 √ F-1 Net water savings 
 √ F-2 Project budget and budget justification 
 √ F-3 Economic efficiency 
Appendix: Benefit/Cost Analysis Tables 
 √ Tables (Long Form) 1; 2; 5; 6 and 7  
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A-4 Description of Project 
 
The Paradise Irrigation District (District) receives almost all of its water supply from 
surface runoff from the Little Butte Creek watershed.  The firm yield of this surface 
water source is 7300 acre-feet per year, and an additional 200 acre-feet is available 
from one well.  Current water demands are slightly greater than this firm supply, and 
additional water sources will be needed to supply an anticipated 20% growth in 
customer base.  Water losses from leaking water mains have been the greatest 
contributor to the District’s high percentage of water losses (32% in 1993).  Current 
water losses have been reduced to approximately 17% due to a water main 
replacement program, but it appears that additional effort must be made to bring 
water losses down to an acceptable level (see Figure 1).  The reduction in lost water 
will help to defer the need to construct expensive new facilities, and will reduce the 
amount of additional water supply sources needed to serve new development.   
 
Two years ago the District started a limited leak detection project to determine if non-
surfacing leaks were contributing to the high percentage of unaccounted for water.  
Prior to that time the District had so many surfacing leaks, there was no thought of 
looking for more leaks.  The limited leak detection program provided information that 
has been used in preparing this grant application.  The assumptions used in the 
benefit/cost analysis are based on this prior experience. 
 
The proposed Leak Detection and Repair Program is designed to initially survey 
approximately 130 miles of water mains in the District.  The majority of these mains 
are steel water mains constructed in the 1940’s and 50’s.  The District maintains 
detailed leak records, and the proposed project will survey the mains with the worst 
leak record.  It is anticipated that the survey will locate approximately 114 leaks that 
will be repaired by District forces.  Once the original survey and repairs are complete, 
the District will survey the system approximately every two years to insure the original 
water savings are not diminished by subsequent leaks. 
 
The total cost of the project over the 20-year period is estimated to be $767,000 
including all labor, material, equipment, and overhead costs.  The present value of 
this total cost is $491,000.  The present value of total project benefits is $639,000, 
resulting in an overall benefit to cost ratio of 1.30 (see Table 7a).  The District 
proposes to hire an experienced leak detection firm to perform the initial survey.  
District forces will complete the leak repairs.  After the initial survey and repairs, the 
District will continue the leak detection program in subsequent years.   
 
In addition to the capital cost savings, there is an additional cost savings by 
eliminating the cost of producing water that is lost from the system.   
 
 
A-5 Maps  
 
The project includes 130 miles of the total 169 miles of the District’s water mains.  A 
map of the District is included as Figure 2. 
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Figure 1.  Unaccounted for Water
12 Month Time Intervals

0%

5%

10%

15%

20%

25%

30%

Oct-
96

Jan
-97

Apr-
97

Jul
-97

Oct-
97

Jan
-98

Apr-
98

Jul
-98

Oct-
98

Jan
-99

Apr-
99

Jul
-99

Oct-
99

Jan
-00

Apr-
00

Jul
-00

Oct-
00

Jan
-01

Apr-
01

Jul
-01

Oct-
01

Jan
-02

Apr-
02

Jul
-02

12 Month Time Period Ending

Pe
rc

en
t U

na
cc

ou
nt

ed
 F

or

16.44 %





 
A-6 Statement of Work, Schedule 
 
Assuming that the District is notified of the decision to fund this project in April 2003, 
work will begin immediately to complete the initial tasks such as the completion of 
CEQA documentation and the preparation of the bidding documents necessary to 
hire a leak detection contractor.  The completion of the initial work will allow the leak 
detection work to begin approximately 30 days after a contract with the State is 
finalized in October 2003.  The leak detection survey would be completed by 
December 31, 2003 and all leak repair work would be completed by August 31, 2004.  
Leak repair will actually begin soon after the detection survey is initiated.  A timeline 
for the first year of the leak detection and repair program is shown in Figure 3. 
 
After completion of all leak repairs, a final report on the project will be prepared. 
 
The projected costs per task and quarterly expenditure projections are shown on 
Tables A-1 and A-2. 
 
A-7 Monitoring and Evaluation 
 
The proposed project will survey approximately 130 miles of water mains in the 
District to determine how much water from non-surfacing leaks is contributing to the 
District’s high percentage of water losses.  All identified leaks will be repaired as a 
part of this project.  The monitoring and evaluation program will consist of the 
following: 

• Measurement of miles of pipe surveyed 
• Cost of leak detection 
• Number of leaks found and repaired 
• Estimated leakage rate for each leak 
• Cost of leak repair 
• Calculation of total water saved by program 
• Comparison to project assumptions 

The data listed above will be used to determine if the project goals are being met.  In 
subsequent years, surveys will be completed to determine how fast new, non-
surfacing leaks occur.   
 
Data on leaks and water losses will be incorporated into the District’s existing 
databases.  The information is available in electronic format, and can be provided to 
any interested party on request. 
 
A final report on the Leak Detection Program will be compiled and will be available on 
the District’s web site, www.paradiseirrigation.com.  The District has an active Public 
Outreach Program that includes presentations to service clubs and community 
organizations such as the Chamber of Commerce.  The District is also active in the 
American Water Works Association.  After completion of the project, the District 
intends to make presentations about the project to many of these groups. 
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Figure 3. Leak Detection and Repair Project Plan and Work Schedule

Task Apr-03 May-03 Jun-03

Apr-03 May-03 Jun-03 Jul-04 Aug-04 Sep-04 Oct-04Mar-04 Apr-04 May-04 Jun-04Nov-03 Dec-03 Jan-04 Feb-04Jul-03 Aug-03 Sep-03 Oct-03

Prepare Final Report

Leak Detection

Leak Repair

CEQA Documentation

Preparation of Bidding 
Documents

Jul-04 Aug-04 Sep-04 Oct-04Mar-04 Apr-04 May-04 Jun-04Nov-03 Dec-03 Jan-04 Feb-04Jul-03 Aug-03 Sep-03 Oct-03
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Table A1.  Leak Detection and Repair, Projected Costs by Task 
  
   CEQA Documentation $1,200 
   Preparation of Bidding Documents $3,000 
   Leak Detection $41,148 
   Leak Repair $67,860 
   Prepare Final Report $1,250 
  
   Total $114,458 
 
 
Table A2.  Leak Detection and Repair Project - Quarterly Expenditure 
Projection 
       
Quarter:        
Beginning 4/1/2003 7/1/2003 10/1/2003 1/1/2004 4/1/2004 7/1/2004
Ending  6/30/2003 9/30/2003 12/31/2003 3/31/2004 6/30/2004 9/30/2004
        
Expenses $1,200 $3,000 $59,655 $18,507 $18,507 $13,588
 
 
A-8 Qualifications of the Applicant and Cooperators 
 
The project will be managed by the following District Employees: 
 

Ray Auerbach, District Manager – Overall project management 
John Price, Field Superintendent – Supervision of leak detection and repair 

 
Resumes for these employees are included in Appendix A. 
 
External Cooperators:  The District intends to employ a Leak Detection Contractor 
familiar with this type of project.  The contractor will be selected using a public 
bidding process, and will be required to have at least five years experience in water 
utility leak detection and utilize the most up-to-date equipment available. 
 
A-9 Innovation 
 
Utilizing Latest Technology 
Although leak detection programs have been carried out by water utilities for many 
years, newer technology is making this process more accurate and cost effective.  
The District will specify that the contractor utilize the latest technology and equipment 
available to conduct this study.  Rather than utilizing microphones only to detect 
locations of leaks, a computer based leak sound correlator will be used to pinpoint 
leaks.  
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Accurate Leakage Rate Measurements 
Another area that the District will focus on is the accurate measurement of leakage 
rates before the leaks are repaired.  Leak detection and repair programs usually 
involve an estimate of the size of the leak in gallons per minute.  Inaccurate 
estimates can have a significant impact on the economics of a leak detection 
program since benefits are largely attributable to the amount of water saved.  The 
District proposes to accurately measure the rate of each leak by pumping the water 
from the excavation into a container with a known volume (5 gallon bucket or 55 
gallon drum), and the measuring the time it takes for the water level in the excavation 
to return to the previous level. 
 
Minimizing Excavation Size   
Verifying leak locations, even with the newest technology, is still a time consuming 
part of a leak detection and repair program.  The District plans to utilize a vacuum 
excavator to verify the location of leaks.  The vacuum excavator has the ability to 
expose a water main with an excavation as small as 8” by 8”.  This is compared to a 
traditional excavation of three feet by five feet using a backhoe.  The smaller 
excavation saves a considerable amount of time and causes less disruption of traffic. 
 
A-10 Agency Authority 
 
1. Attached (Figure 4) is a Resolution authorizing the District Manager to submit 

an application for this Urban Water Conservation Grant.  Authorization to enter 
into a funding contract will be provided after the funding contract is presented 
to the District. 

2. The Paradise Irrigation District was formed in 1916 and continues to operate 
under the authority of the State of California Water Code, Division 11, Section 
20500 to 29978 derived from the 1897 Irrigation District Law. 

3. The District is not required to hold an election before entering into a funding 
contract with the State. 

4. The funding agreement will not be subject to review and/or approval by other 
government agencies. 

5. There is no pending litigation that may impact the financial condition of the 
District, the operation of water facilities, or its ability to complete the proposed 
project. 

 
A-11 Operations and Maintenance  
 
Since this is not a construction project, completion of this section is not required. 
 
 

Part B—Engineering and Hydrologic Feasibility 
 
Since this is not a construction project, completion of this section is not required. 
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Figure 4.  Resolution Authorizing Grant Application 
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Part C—Plan for Completion of Environmental 
Documentation and Permitting Requirements 
 
C-1 California Environmental Quality Act and National 

Environmental Policy Act 
 
Since this project consists solely of monitoring and repair of existing water mains and 
appurtenances, it is believed to be categorically exempt from the requirements of 
CEQA, and is not subject to NEPA requirements.  A final determination of these 
requirements will be made as soon as the District is notified that the project has been 
accepted for funding.  A copy of the Staff Preliminary Review for this project is 
contained in Appendix B. 
 
C-2  Permits, Easements, Licenses, Acquisitions, and 

Certifications 
 
The proposed project requires encroachment permits from the Town of Paradise for 
all excavations within Town streets.  These permits will be obtained when locations of 
leaks are determined.  Repair of leaks may require flushing of water mains and/or 
discharge of water into local watercourses.  These discharges are permitted in the 
District’s NPDES permit included in Appendix C. 
 
C-3  Local Land Use Plans 
 
This project is located within the Town of Paradise, but since the project consists of 
monitoring and repair of existing facilities, there are no impacts related to the Town’s 
General Plan. 
  
C-4  Applicable Legal Requirements 
 
This project is subject to the following regulations:  

1. Town of Paradise Encroachment Permit requirements 
2. NPDES Permit Provisions 
3. Paradise Irrigation District Accident Prevention Plan 

 
The contractor and District employees will comply with all applicable laws, regulations 
and permit requirements. 
 
Part D- Need for Project and Community 
Involvement 
 
D-1 Need for the Project 
 
The Paradise Irrigation District (District) receives almost all of its water supply from 
surface runoff from the Little Butte Creek watershed.  The firm yield of this surface 
water source is 7300 acre-feet per year, and an additional 200 acre-feet is available 



from one well.  Current water demands are slightly greater than this firm supply, and 
additional water sources will be needed to supply an anticipated 20% growth in 
customer base.  Water losses from leaking water mains have been the greatest 
contributor to the District’s high percentage of water losses (32% in 1993).  Current 
water losses have been reduced to approximately 16% due to a water main 
replacement program, but it appears that additional effort must be made to bring 
water losses down to an acceptable level (see Figure 1).  The reduction in lost water 
will help to defer the need to construct expensive new facilities, and will reduce the 
amount of additional water supply sources needed to serve new development.   
 
Paradise Irrigation District must augment its water supply to meet current demands in 
dry years and to provide supplies for future anticipated growth.  Recent studies have 
shown that the cost of augmenting water supplies is very expensive, and it appears 
that reducing water lost to pipeline leaks is a cost effective method of reducing these 
needs.  
                        
Butte County is a major focus for CALFED because of its abundant groundwater 
reserves (in the valley, not on the Paradise Ridge) and critical wildlife habitat.  Butte 
County completed a Water Inventory and Analysis in 2001 using Prop. 204 funds.  
That analysis identified water supply problems in the Paradise Ridge area after one 
drought year similar to 1977.   
 
In addition, the Butte Creek drainage area has been identified as a prime spring run 
salmon stream.  Improved water management and water use efficiency will help 
maintain the improvements in that tributary to the Sacramento River.  Finally, 
CALFED has adopted the California Urban Water Conservation Council’s Best 
Management Practices for Urban Water Conservation. Distribution System Audits, 
Leak Detection and Repair is a BMP that has been shown to be cost effective 
throughout California. 
 
D-2 Outreach, Community Involvement, Support, Opposition 
 
The District is working closely with the Butte County Department of Water and 
Resource Conservation and the Del Oro Water Company to investigate solutions to 
the water supply problems on the Paradise Ridge.  A Memorandum of Understanding 
between these three agencies requires several public meetings each year to inform 
the public on the progress of this joint effort.   
 
The District has, and will continue to make presentations to local service clubs and 
other organizations to explain the District’s water supply situation.  Response to the 
District’s plans to enhance the community water supply is very positive.  The public is 
knowledgeable about the impacts of the high percentage of lost water due to leaks, 
and is supportive of programs to reduce these water losses.  See Appendix D for 
letters of support for this grant application.  There is no known or anticipated 
opposition to this project.   
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Part E—Water Use Efficiency Improvements and 
Other Benefits 
 
E-1 Water Use Efficiency Improvements 
 
This project will result in an improvement in water use efficiency due to a significant 
reduction in the amount of water lost to water main leaks.  The amount of water 
needed to be supplied from new facilities will be reduced, and the costs of leak repair 
will be reduced.  Treatment costs will also be reduced due to the reduction in the 
amount of water treated.   The quantifiable benefits resulting from the proposed 
project are as follows: 

1. Additional water available due to the reduction in leaks is estimated to be 309 
acre-feet as a result of the first year of this program. 

2. The total amount of water saved as a result of the proposed 20 year program 
is 4,374 acre feet 

3. The estimated current value of net operating cost savings from the first year of 
this program is  $10,300. 

4. The estimated current value of net operating and capital cost savings over the 
life of the project is $638,700. 

 
E-2 Other Project Benefits 
 
To the extent that leakage from existing water mains is reduced, less water will be 
diverted from Little Butte Creek, the District’s primary water source.  Less diversion 
from the creek results in increased flow in Little Butte Creek below the District’s 
reservoirs.  These increased flows end up in the Delta after flowing to Butte Creek 
and then the Sacramento River.  These increased flows can have a positive impact 
on water availability and water quality in these systems.  The Butte Creek drainage 
area has been identified as a prime spring run salmon stream.     
 
Part F – Economic Justification: Benefits to Costs 
 
F-1 Net Water Savings 
 
The proposed leak detection program consists of surveying 130 miles of the District’s 
water mains and repairing all leaks that are discovered.  It is believed that all water 
savings are net savings since the Paradise Ridge is a hard rock formation and has no 
defined groundwater aquifer.  The area does not appear to have a direct hydraulic 
connection to known aquifers located many miles from the District.   
 
The proposed leak detection project is estimated to save 309 acre-feet during the 
first year of the project and a total of 4,374 acre-feet over the 20-year review period 
(reported in Table 1).  Calculations are based on historic leak records, including cost 
of leak repair and statistics from prior leak detection projects of a limited scope.  The 
calculations are summarized in Appendix E.  
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Please note: Because this project has benefits that vary over time, the ‘Long Form’ 
economic tables have been used.   
 
F-2 Project Budget and Budget Justification 
 
Capital Costs for the proposed project budget for the first year of the Leak Detection 
and Repair Program are shown in Table 2, below.  Ongoing Capital Costs for 
subsequent years of the Leak Detection and Repair Program are summarized in 
Table 5, Project Costs (Long Form), below.   
 
Given the fact that this project does involve the creation of any new facilities that 
would require maintenance, undertaking the project creates no new operation and 
maintenance costs.  If pipeline leaks surface during the interval between leak 
detection surveys, such leaks would be repaired under the District’s ongoing 
distribution system maintenance program.  Therefore, Long Form Table 3, 
summarizing ongoing project driven operations and maintenance costs, has not been 
used.  
 

Table 1: Project Performance 

Water Conservation Projects 
      
Total Water Savings (AF)(1) 4374
(1)  During Project Life, From Table 6   
 
 

Table 2: Capital Costs 

Water Conservation Projects 
            
  Capital Cost Category Cost Contingency  Subtotal 
      Percent $   
  (a) (b) (c) (d) (e) 
        (bxc) (b+d) 
(a) Land Purchase/Easement 0 0 0 0
(b) Planning/design/Engineering 0 0 0 0
(c) Materials/Installation 58,175 0 0 58,175
(d) Structures 0 0 0 0
(e) Equipment Purchases/rentals 16,965 0 0 16,965
(f) Environmental Mitigation/Enhancement 0 0 0 0
(g) Construction Administration/Overhead 5,450 0 0 5,450
(h) Project Legal/License Fees 0 0 0 0
(i) Other (Consultant Services-Leak Detection) 33,868 0 0 33,868

            
(j) Total (1) (a + ... + i)       114,458

            
  (1)  Costs must match Project Budget prepared in Section F-2.     
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Table 5: Project Costs (Long Form) 

Water Conservation Projects 
              
              

Year Water Discount Capital Operation/ Total Total 
  Conservation Factor Costs Maintenance Costs Discounted 
  Savings (6.0%)   Costs   Costs 

(a) (b) (c) (d) (e) (f) (g) 
  (acre-feet)        (d+e) (cxf) 
              
0 0 1.000 114,458 0 114,458 114,458
1 309 0.943 0 0 0 0
2 200 0.890 76,469 0 76,469 68,058
3 299 0.840 0 0 0 0
4 194 0.792 74,042 0 74,042 58,641
5 289 0.747 0 0 0 0
6 188 0.705 71,614 0 71,614 50,488
7 280 0.665 0 0 0 0
8 181 0.627 69,187 0 69,187 43,380
9 270 0.592 0 0 0 0

10 175 0.558 66,759 0 66,759 37,252
11 261 0.527 0 0 0 0
12 169 0.497 64,331 0 64,331 31,973
13 251 0.469 0 0 0 0
14 162 0.442 61,904 0 61,904 27,361
15 242 0.417 0 0 0 0
16 156 0.394 59,476 0 59,476 23,434
17 232 0.371 0 0 0 0
18 149 0.350 57,049 0 57,049 19,967
19 223 0.331 0 0 0 0
20 143 0.312 52,020 0 52,020 16,230
              

TOTAL 4,374   767,309 0 767,309 491,242
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F-3 Economic Efficiency 
 
Direct economic benefits anticipated from the proposed Leak Detection and Repair 
Program comprise capital cost savings consisting of the alternative cost for additional 
reservoir storage capacity, and the avoided cost of expenditures for increased 
capacity for raw water pumping, and water treatment.  Capacity savings for pumping 
and treatment have been calculated based on the actual cost of construction for 
capacity in the District’s existing pumping and treatment facilities.   
 
Since the District’s annual water demand currently exceeds firm supply, the District 
has undertaken a feasibility study of expansion of the District’s reservoir storage at 
Paradise Lake (Geotechnical Services, Paradise Dam and Reservoir, Feasibility 
Study for Raising Paradise Lake, URS Corporation, 2002).  Alternative cost savings 
for reservoir storage have been based on Alternative P-II RE from this report, which 
is the lowest cost alternative per acre-foot of storage developed.  The District Board 
of Directors has indicated their interest in pursuing the Paradise Reservoir 
enlargement project in order to meet the requirements of continued growth and 
increased water demand.  (See Appendix E for minutes of the District Board 
regarding a potential raise of Paradise Dam.)  It is anticipated that the environmental 
permitting phase for this project could commence within three to five years. 
 
Project benefits due to water supply benefits are summarized in Table 6.  The 
economic efficiency analysis based on capital cost savings alone predicts a benefit to 
cost ratio of 1.12 (see Table 7).   
 
Additional quantifiable economic benefits come from Operation and Maintenance 
(O&M) cost savings consisting of the avoided incremental cost of water treatment 
(energy and chemicals) for water lost to leaks.  The value of this benefit has been 
computed on the basis of current energy costs, and chemical prices and feed rates, 
and is summarized (along with water supply benefits) in Table 6a.  The economic 
efficiency analysis based on capital cost savings and O&M savings results in a 
benefit to cost ratio of 1.30 as shown in Table 7a.   
 
The economic efficiency analyses have been based on the following information and 
assumptions: 
 

• The economic life of the project is assumed to be 20-years. 

• Inflation has been assumed to be zero. 

• A six percent discount rate has been used. 

• All costs and benefits in the analysis have been converted to present value. 

• All anticipated project costs have been included in the analysis regardless of 
funding source. 

• Based on historical trends in leaks and unaccounted-for water it is assumed 
that, of the current annual 1,400 acre-feet unaccounted-for, 1,000 acre-feet of 
this amount is due to mainline leaks.   
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Table 6: Project Benefits (Long Form) 
Water Conservation Projects 

          
          

Year Water Discount Water Total 
  Conservation Factor Supply Discounted
  Savings (6.0%) Benefits(1) Benefits 

(a) (b) (c) (d) (e) 
  (acre-feet)     (cxd) 
          
0 0 1.000 551,590 551,590
1 309 0.943 0 0
2 200 0.890 0 0
3 299 0.840 0 0
4 194 0.792 0 0
5 289 0.747 0 0
6 188 0.705 0 0
7 280 0.665 0 0
8 181 0.627 0 0
9 270 0.592 0 0

10 175 0.558 0 0
11 261 0.527 0 0
12 169 0.497 0 0
13 251 0.469 0 0
14 162 0.442 0 0
15 242 0.417 0 0
16 156 0.394 0 0
17 232 0.371 0 0
18 149 0.350 0 0
19 223 0.331 0 0
20 143 0.312 0 0
          

TOTAL 4,374   551,590 551,590
(1)  Total avoided costs, alternative costs or revenue benefits. 

          
Year 0 benefit includes capacity cost savings for the project life, 
(minimum capacity saved times unit cost of capacity.) 
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Table 6a: Project Benefits (Long Form) 
(Including Benefit form Avoided O&M Costs) 

Water Conservation Projects 
              

Year Water Discount Water Avoided Total Total 
  Conservation Factor Supply O&M Benefit Discounted 
  Savings (6.0%) Benefits(1) Costs   Benefits 

(a) (b) (c) (d) (e) (f) (g) 
  (acre-feet)       (d+e) (cxf) 
              
0 0 1.000 551,590 0 551,590 551,590
1 309 0.943 0 10,302 10,302 9,715
2 200 0.890 0 6,691 6,691 5,955
3 299 0.840 0 9,984 9,984 8,386
4 194 0.792 0 6,479 6,479 5,131
5 289 0.747 0 9,665 9,665 7,220
6 188 0.705 0 6,266 6,266 4,418
7 280 0.665 0 9,346 9,346 6,215
8 181 0.627 0 6,054 6,054 3,796
9 270 0.592 0 9,028 9,028 5,344
10 175 0.558 0 5,841 5,841 3,260
11 261 0.527 0 8,709 8,709 4,590
12 169 0.497 0 5,629 5,629 2,798
13 251 0.469 0 8,390 8,390 3,935
14 162 0.442 0 5,417 5,417 2,394
15 242 0.417 0 8,072 8,072 3,366
16 156 0.394 0 5,204 5,204 2,050
17 232 0.371 0 7,753 7,753 2,876
18 149 0.350 0 4,992 4,992 1,747
19 223 0.331 0 7,435 7,435 2,461
20 143 0.312 0 4,779 4,779 1,491
              

TOTAL 4,374   551,590     638,738
(1)  Total avoided costs, alternative costs or revenue benefits.     

              
Year 0 benefit includes capacity cost savings for the project life,     
(minimum capacity saved times unit cost of capacity.)     
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Table 7:  Benefit/Cost Ratio 

Water Conservation Projects 
(Long Form) 

        
Project Benefits ($)(1) 551,590
        
Project Costs 
($)(2)   491,242
        
Benefit/Cost Ratio   1.12
        
(1)  From Table 6: Project Benefits (Long Form) 
(2)  From Table 5: Project Costs (Long Form) 
        

Table 7a:  Benefit/Cost Ratio 

(Including Benefit from Avoided O&M Costs) 
Water Conservation Projects 

(Long Form) 
        
Project Benefits ($)(1) 638,738
        
Project Costs 
($)(2)   491,242
        
Benefit/Cost Ratio   1.30
        
(1)  From Table 6: Project Benefits (Long Form) 
(2)  From Table 5: Project Costs (Long Form) 
 

• During the ten-year period from 1984-1993, immediately prior to instituting a 
mainline replacement program, the District averaged a 20 percent annual rate 
of increase in surfacing pipeline leaks, equating to a six-fold increase in leaks 
over the ten-year period.   For the purposes of this analysis the number of 
mainline leaks per year is assumed to increase at a similar rate, resulting in a 
return of a similar number of leaks within a two-year period.    

• The cost to repair a mainline leak is based on the District’s actual average cost 
per repair. 

• The number of leaks per mile of main surveyed is based on the District’s 
actual experience with pilot leak detection surveys.  Similarly, the number of 
‘dry holes’ resulting from surveyed leaks and the average flow rate per leak 
are based on the District’s pilot surveys. 

• Consideration has been given to the fluctuation in the number of leaks over 
time, given period leak detection survey and repair.  The capital cost saving for 
system capacity has been computed on the basis of the minimum reduction in 
demand experienced over the 20-year project life. 
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Additional information regarding the economic efficiency analysis and a detailed 
tabulation of the benefit to cost ratio analysis is contained in Appendix E. 
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RESUME 
 

RAY A. AUERBACH 
 

EXPERIENCE SUMMARY 
 
Ray Auerbach is the Manager of the Paradise Irrigation District and has 35 years 
experience in water resources finance, administration, engineering, operations and 
intergovernmental relations.  Mr. Auerbach has a strong background in engineering and 
project management for various types of projects, including pipeline replacement. 
 
DETAILED EXPERIENCE 
 
Paradise Irrigation District 
 

 
• Manager of the Paradise Irrigation District from June 1998 to present.  Under 

policy direction of a five-member elected Board of Director is responsible for 
all District functions including engineering, finance, operations and 
maintenance and intergovernmental and public relations.   

• Secured a $493,000 grant from the Department of Water Resources to 
investigate the feasibility of additional water supply options. 

• Managed and participated in the preparation of the 2000 Urban Water 
Management Plan. 

• Revised financial and management reports submitted to the Board of 
Directors. 

• Participated in Drafting the Memorandum of Understanding between the 
District, the Butte County Department of Water and Resource Conservation 
and the Del Oro Water Company. 

 
Raymond C. Miller, P.E. and Roberson and Associates 

 
• Associated with Raymond C. Miller and Don Roberson from June 1997 to 

June 1998. 
• Provided contract management services to the City of San Juan Capistrano 

and the Tri-Cities Municipal Water District. 
 

Capistrano Valley Water District 
 

• General Manager from July 1987 to June 1997.  Assistant General 
Manager/District Engineer from January 1986 to June 1987. 

• Reduced unaccounted for water from over 10% to 5% 
• Established a replacement program to replace the District’s aging 

infrastructure. 
• Secured additional water capacity in a new regional water supply pipeline. 

APP A-1 



APP A-2 

 
 
 
City of Anaheim Public Utilities Department 
 

• Served in several positions between December 1968 and December 1985, 
including nine years as Water Engineering Manager. 

• Responsible for budgeting, planning, engineering and contract engineering for 
Orange County’s largest retail water agency. 

 
Los Angeles County Flood Control District 
 

• Civil Engineering Assistant and Senior Civil Engineering Assistant from July 
1966 to November 1968. 

  
Irvine Ranch Water District Board of Directors 
 

• Member of Board of Directors from December 1979 to June 1998. 
 
PROFESSIONAL AFFILIATIONS 
 

• American Water Works Association 
• American Society of Civil Engineers 

 
PROFESSIONAL REGISTRATION 
 

• Registered Civil Engineer in California, No. 20236 
 
EDUCATION 
 

• East Los Angeles College – Associate of Arts Degree, 1964 
• California State University at Los Angeles – Bachelor of Science Degree, 

Civil Engineering, 1966 
• Numerous training sessions and seminars in supervision, management, public 

relations, etc. 
 
 

 
 



RESUME 
 

JOHN H. PRICE 
 
EXPERIENCE SUMMARY 
 
John Price is the Field Superintendent for the Paradise Irrigation District and has 30 years 
experience in construction and construction management.  Mr. Price has considerable 
experience in underground construction with an emphasis on water main, fire hydrant and 
other water system component installation and maintenance.    
 
DETAILED EXPERIENCE 
 
Paradise Irrigation District 

 
• Superintendent of the Paradise Irrigation District, with nine years of experience.  

Responsible for the day-to-day operations of the District’s water distribution 
system consisting of approximately 170 miles of pipeline and nearly 10,000 water 
meter services.     

• Supervise a 20-person crew engaged in system operation, maintenance and 
construction, facility upkeep, fleet vehicle maintenance, meter reading, etc. 

• Develop and oversee the District’s Capital Improvement program for pipeline 
replacement averaging about 9,000 feet of pipe replacement yearly. 

• Develop and maintain records documenting systems repairs to include water main 
leaks, service pipe leaks and fire hydrant installation and repair and the District’s 
leak detection program. 

• Utility Foreman of the Paradise Irrigation District with eight years of experience.  
Responsible for installing and maintaining the District’s water pipe system. 

• Equipment Operator for the Paradise Irrigation District with five years’ 
experience.  Operated heavy equipment during the installation and maintenance of 
the District’s water distribution system. 

City of Santa Cruz 
 
• Construction Specialist for the City of Santa Cruz Street Department with seven 

years’ experience.  Operated equipment and supervised crews during the 
construction and maintenance of City streets and drainage systems.  Built roads, 
curbs, gutters, sidewalks, and installed storm drain systems and piping. 

 
Education 
 

• Associate of Arts Degree in Drafting Technology. 
• U.S. Army Signal School, Fort Monmoth, New Jersey, Fixed Plant Carrier 

Equipment Repair School. 
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STAFF PRELIMINARY REVIEW 
PARADISE IRRIGATION DISTRICT 

PARADISE, CALIFORNIA 
 
Date  November 26,  2002 
 
Name and Title of Staff member(s) reviewing the activity: 
 
Ray Auerbach, Manager           
 
 
Activity Description: 
 
Leak Detection and Repair Program to initially survey approximately 130 miles of water mains in the 
District.  The majority of these mains are steel water mains constructed in the 1940’s and 50’s.  The 
District maintains detailed leak records, and the proposed project will survey the mains with the worst 
leak record.  It is anticipated that the survey will locate approximately 114 leaks that will be repaired by 
District forces.  Once the original survey and repairs are complete, the District will survey the system 
approximately every two years to insure the original water savings are not diminished by subsequent 
leaks. 
 

    Yes  No 
• Is the activity a “Project” as defined in Section 15378?      x 
 
• Is the activity “Ministerial” in nature as defined in Section 15369?       x 

     
• Is the activity an “Emergency” action as defined in Section 15269?         x 
 
• Does the activity involve “Feasibility & Planning Studies” as defined 
 in Section 15262?                x 
 
• Is the activity covered by a Categorical Exemption as described in 
 Section 15300?             x         
 
• Is the activity covered by the “Lead Agency” concept as described  
 in Section 15064?             x 
 
Description of points considered by staff in reaching the above findings: 
 
Categorical Exemption Class I, Existing Facilities – This project involves the repair or minor alteration of 

existing District facilities.  There is no expansion or use beyond that previously existing.     
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APPENDIX E 
BENEFIT / COST ANALYSIS: 
RATIONALE AND SUPPORTING CALCULATIONS 
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Appendix E, Table 1.  Leak Detection Background Data  
       
Feet Surveyed    395,968  
Miles Surveyed    75.0  
"Leaks" detected    66  
Actual leaks found    47  
Dry holes     19  
Estimated gpm losses, total   149.25 gpm 
Leakage Rate Reduction   1.99 gpm/mile 
"Leaks" per mile    0.88 leaks/mile 
 
 
Appendix E. Table 2.  Economic Analysis Background Data   
        
Additional Reservoir Capacity   5,000acre-feet URS P-II RE Wall 
Firm Yield Factor    0.5(1/year) Factor @ current storage 
Additional Reservoir Firm Yield   2,500acre-feet/yr 
Estimated Construction Costs   5,835,000dollars URS P-II RE Wall 
Estimated Engineering Costs   875,250dollars 15% 
Estimated Land Acquisition Cost   1,200,000dollars 120 acres @ $10,000/acre 
Total Cost for Reservoir Expansion  7,910,250dollars  
Unit Cost of Additional Storage Capacity  3,164$/acre-ft/yr  
        
Treatment Plant Capacity (mgd)   19.04mgd From submission to DOHS 
Treatment Plant Capacity (acre-ft/year)  21,327acre-ft/yr  
Capital Cost of Treatment Plant   12,880,355dollars per WR 
Unit Cost of Treatment Capacity   603.93$/acre-ft/yr  
        
Pumping Plant Capacity (mgd)   25mgd Raw Water Pumping Station Predesign Report 
Pumping Plant Capacity (acre-ft/year)  28,003acre-ft/yr  
Capital Cost of Pumping Plant   2,395,000dollars per WR 
Unit Cost of Raw Water Pumping Capacity  85.53$/acre-ft/yr  
        
Total Unit Capital Cost of Capacity  3,853.56$/acre-ft/yr  
        
Incremental Cost of Treatment (energy & chemicals) 33.39$/acre-ft per RT 11/20/02 
        
Average Cost Per Leak Repair   522 $/leak per JP 11/20/02 
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